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‘| USSR/Chemistry - Combucion Kinetics ‘Sep 53 


"The Problem of the Existence of Three Limits of 
Spontaneous Ignition o! Combustible Mixtures,” 
WN. Ve Voyevodskiy, “Inst of Chem Phys, Ac Cci Youn 


Zhur Fiz Khim, Vol 27, No 9, pp 1420-1426 a 


‘he alleged theory of three limits of ignition about 
which N. S. Akulov talks and for which he claims 
credit does not exist. Akulov’s deductions are not 
in accordance with exptl facts. His criticism of 

N. N. Semenov's theory, which does explain exptl re- 
sults satisfactorily, is not justified and involves 


269728 


enn SEP CSL TS 


rejection of everything that has been done by USSR 
workers in this field during the past 20 yrs. There 
4s no reason for acceptance of Akulov s empirical 


formulas, because all phenomena can be explained 
from a unified theoretical point of view. 
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card 1/1 ~~ -~Pub. 119 - 1/5 
D. N. and voyevodskly, V- Vv. (Moscow ) 
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Authors > Kursanov, 


Title : Some new data on hydrogen exc 
radicals and ions 


Periodical + USP- khim., 23, n0- 6, 641-653, 1954 


Abstract : Hydrogen exchange of fre 
cations 18 reviewed. Expe 
Oy are compiled in 


exchange of carbonyl compounds with Dos 
a table. One table, 38 references (18 Russian: 1934-54). 


Institution : None 


Submitted : No date 
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VOYEVODSKIY, V- v. (Institute of Chemical Physics, Academy of 


In Problemy kinetiki 1 kataliza 
(Problems of Kinetics and @atalysis), 
Section I: 
p. 73-7. 


An outline of the photodesorption of CO from a Ni-surface is 
The process consists of the absorption of light, de- 
activation by means of recombination, 
and desorption of CO. 


vol. 5. Izdatel'stvo 
Effect of 4{1llumination 


surface reaction pre- 
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WOYEVODSKIY, V. V- (Institute of Chemical Physics, Academy of Sciences, 


USSR 

DISKUSSIYA (Discussion). In Problemy kinetiki 1 kataliza (Problems 
of Kinetics and Catalysis), vol. 8. Izdatel'stvo Akademii Nauk 
SSSR, 1955. Section ITI: General problems on the theory of 
catalysis. P- 154-155. 


In reply to his opponents, voyevodskiy states that his theoretical 
explanation of catalysis by chain reactions, though in need of 
experimental or theoretical confirmation 4ntroduced clarity into 
the mechanism of heterogenous catalysis. The further study of the 
chain theory of heterogeneous catalysis should be concerned with: 

1. the properties and structure of active heterogeneous 
compounds and 2, the Kinetics of catalytic processes. 
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Abstract: On the basis of the Polanyi relations for single-type free radical 
reactions, it is shown that whenever during 4 chemical reaction the 
formation of free radicals which are sufficiently rapidly intercon- 
vertible is possible, the direction of the reaction will be deter- 
mined preferentially by the most stable of these radicals. Its re- 
duced chemical activity is compensated by ite considerably greater 
concentration. 
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Investigation of 
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Thermal Decomposition of Isobutylene 
yinetiki 4 mekhani sme termicheskogo raspada 4 zobutilens) 
PERIODICAL: Doklady AN sgSk, 1997» Yoi. 114, Br 6, PP 4269-1271 (USSR) 
ted & chain-reaction 


ABSTRACT: The third author (references 4,2) sugees 
of the thermal decompo 
the redistribution of 

+ 


nich is based upom 


oint of view the com 
composition of olefines of various atructure- It was, 
sible + extend these conceptions to the 
as 


however; not pos 
cracking of such simple olefines 88 C3H¢ 


no H-atoms capable of redistribution 
gllyl-radicals developing of it - In another paper 
(reference 2) th thor advocated the opin 
the oase of the 


of the reaction products ceded by 22 addition 
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authors intended to obtain additional dat 

character of this agecomposition as well as to check the 
pothesis concerning he H-atom to the 
olefine double bond. 

studied at petween 542 and 620° and at 4 pressure © 
400-500 mm torr. Fu 
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adition reaction © 
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¢ mixtures of i gs studied. The 


table 1 permit th 
conception on 
her hand the dev 


cracking © 


results in 


e following 
e chain mechanism ° 


elopnent of e 


quantities furnishes another P 
of the H-atom the olefine double pond is possible. The 
authors are of inion that their tests confirm the assumed 
reaction in  gobutylene-crackinen: 
+ i- > + C,H- 
64g 4°9 
jene-ethylene: 


The same applies to the mixture of isobuty 
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Investigation of the Kinetics and the Thermal Dey b-36/ 5h 
Decomposition of Isobutylene 


liquids leads to the 
by the third 
gs of the 


cts and the composition of the 
conclusion that the eracking-scheme suggested 
author of CrH¢ and i-C,H, is jneuf ficient. Hew way 
ation of the radical 1-6 Hy must be introduced 

to this scheme The decomposition to tH, and “allene™ may 


be supposed 4s such, 88 well 38 the transfer reaction of the 
Hy to the isobutylene molecule- Allene- 


methyl-radical f:rom i-C, 

he cracking of jgobutylene 
ven here it is, howevers 
she ga8 phase during 
4 table, and 5 


produ 


+ransform 


formation was observed in % 
reference 4). Under the conditions gi 
unstable and completely disappears from 
the duration of test. There are 2 figures; 
references, 2 of which are Slavic. 
ASSOCIATION: Institute for Chemical Physics AB USSR (Institut Khimicheskoy 


fiziki Akademii nauk ssSR) 
PRESENTED: January 14, 1957» by H. XN. Semenov; Academician. 
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AUTHOR 
“TITLE . Electron Spin in Some Sandwich TyPe Chrozaronatic Compounds - 
. ELlektronnyy- paranagnitnyy rezoneans V nekotorykh «nronarosatiches= 
Kikh goy edineniyakh gandvichevose stroyeniya -Russian 

Hr 1, pp 118- 121 (y.8.5-R-) 


PERIODICAL Doklady vied Nauk SSSR, 1957»¥O? 4155 
to the atudy of the 


ABSTRACT In recent tines jnereased jnterest was devoted 

mentioned compounds of the ferrocene type, (Fe(C5H5)2) the ferrocene 
gous molecules with enda.in spite of 4 great 
is subject, 
jn the present data on 


ae 


number of papers on th 


tneory which night expla 
molecules «Their forna 


sg to ong, two or 
its of these metals of 
py the netnod of e onance 
he following) have 

plications -The present paper gives measurements of the upR spectra 
of the following compounds cr(cgls) 24 (1) or (Colts) 2 (11) and Cr 
C6B5) 20C6H5 (111)- The static magnetic auaceptivility 
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of these materials correspondés to & single- non-coupled electron.The 
presence of a hy drogen-overref ined structure of the absorption line 
in solutions of the materials II and III can be explained in two 
Ways « 1.The non-coupled electron and the positive charge of the 
complex are located onthe chromium aton. The estimation made on the 
pasis of this assumption shows that the density of the non-coupled 
3Za-electron on the positions of the hydrogen atoma of the aronatic 
rings is sufficient to effect an roverrefined" cleavage of the SPR 
spectrum.2.The non-coupled electron and the positive charge are loca- 
tea on the aromatic addenda of the complex.The overref ined structu- 
re ig in this case due to the interaction of the non-paired Keelec- 
tron of the aromatic ring with the hydrogen atoms of this ring.The 
extent of cleavage, the number of components and the ratio of their 
y intensities are in this case dependent on the distribution of elec- 
tron density on the addenda molecule.The following facts speak in 
favor of the first assumption: a) presence of the anisotropy of the 
g-factor in the materials I and II, b) the value of the g-factor is 
less than that of a free electron.The true picture of density di- 
atribution of the non-coupled elestron is probably 4& superposition 
of the two extemum cases mentioned above. 
(2 illustrations, 2 Slavic references. 
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‘ pITLB: Hote on the pale of Hydrogen Atoms in the Catalytic 


Oxydation of Hydrogen on Palladium (o rol atomov yodoroda 
vy reaktsii kataliticheskose okisleniy® yoaoroda ne palladii). 


PERIODICAL: Doklady aN SSSR, 1957, Vols 416, Nr 4y PP 633-636 (ussR) 


ABSTRACT: Wagner (Vagner) and Hauffe (khauf fe) (reference 2) 
investigated the mechanism of the catalytic oxydation of 
hydrogen -on metallic palladiua by comparing th 
stationary concentration of hydrogen atoms at the surface 

of the catalysator with the concentration corresponding to 


to modern conceptions & dissociation of the hydrogen 
molecules at the surface of the metal takes place in the 
adsorption and dissolution of hydrogen 4n metallic palladium, 
resulting 4n the formation of adsorbed atoms, The solution 
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Oxydation of Hydrogen om Palladium 

ithin the netal apparently 
, The authors compared 


and aiffusion of hydrogen * 
e 
the hydrogen atoms on 


takes place in 

the stationary concentrati 

f the palladium with the 
f 


The numerical data of 
here, and the occurse 


of the experiment 
the experiments ° 
According 
the hydrogen atoms i 
amaller than 
For the purpose of a more 


mechanisa of the reaction, 
of the stationary concentration of the hydrogen atoms 
the surface of the ca or fro m the equilibriua concentra- 


tion with the assumption adical mechanism. The data 


computed in this wey were then compa 
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Note*on the Réle of Hydrogen Atoms in the Catalytic 20-4 229/51 
Oxydation of Hydrogen on Palladium 


good accordance of the experimental data with the computed 
values speaks in favour of the radical mechanism of the 
oxydation of hydrogen on metallic palladium. The data 
obtained here without doubt speak for the fact, that in the 
case of palladium the reaction takes place with an inter- 
action between the hydrogen atoms adsorbed at the surface 
of the catalysator and oxygen. 

There are 1 figure , 2 tables, and 11 references, 5 of 
which are Slavic. 


ASSOCIATION: Moscow State Univeraity {meni M. V- Lomonosov (Moskovakiy 
gosudarstvennyy universitet im. M. V. Lomonosow), Institute 
for Chemical Physics AN USSR (Institut khimicheskoy fiziki 
Akademii nauk SSSR) 


PRESENTED: April 12, 1957, by N. N. Semenov, Academician 
‘SUBMITTED: April 5, 1957 
AVAILABLE: Library of Congress 
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Blectron Paraagnotic Ros onancs Spactra of Cr-Aroustic Coapounde with Varacud 


Substituents 


on p Qle Tho consistoncy of g and SH in tha series of eo pores 

T-1V indicates that introductioa of a substitauont into the ton2zone 

ring does not atarially change the dictyibation of dousity of 

unpaired gloctrons betvieon Cr and the benzene rings. Inprovensat 
oi the resolution of the spectruu (see the figure cn PF 92) on going 
from the coapound IT to the coapound IV was observes. Tha arthors "se 
tho following conclusions - (1) In dilate solutions the h-?-s- 
coponeat width coa598 to depend on concontrition below 4 cortain 
concentration shich ts differant for different solvents - (2; The 
nidtn of h.f.8- coaponents in dilute solations depends on thea navira 
of the solvent. (3) On iacrease of tha solucioa aonconsration 19 
n-f.8- disappzars at different ecncentrutions in difforent solvents - 
Tho wain reason for the disappearance of the h-f-s- 18 ths exchang3 
interaction betveor paramagnetic particles. ‘The aytnors thank 
Professor Gell» Rasuvayey (Gor "ity Instituto of Organi« Chanistry) anc 
profassor F. Hein (Institute of Incrganic Chonistry, Jods. Bastera 

gard 2/2 Germany) for supply ef the eaapounds studied. Thore &-9 1 figure, 
1 table and 5 roferences, © of wnich are Americas end 2 Sevist. 


ASSOCLATION: Institus thimicheskoy fiziki, AH SSSR (Institute of Chaaical Pnysics, 
‘Acadeay of Sciences of the U.S.S.R.) 1. Hetalorgeric ° mpornds-Spectro- 
SUBLITTED: Jamary 27, 1958 graphic onslysis 2. Metalorganic compeunds~Megnetic 
properties 3. Cyclic compounds~Proper ties 4. Chromium 
iodins compounds-Properties 
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Investigation of Actio 

Quartz by the Method of Electron P 

(Issledovaniye yozdeystviya joniziruyushchedo gzlucheniy2 
pa kvarts netodon elektronnoge paremagnitnoge rezoneanse 


n of the Tonizing Radiation on 


TITLE: 
nramagnetic Resonance 


ghurnal Tekhnichoskoy wiziki, 1958 Vol. 28) lr 1; 


pp. 143-149 (USSR) 


a ABSTRACT: The investigation of the paramag 
_ fed out on 2 spectrometer of the Superheterodyn 
type with 9.300 me ana of a sensitivity of 5.1014 of the 

H) - padical-perticle- (ref. 


aiphenylpicrytaydrazs? - (DFP 
40, 11.) The sanples of the crystalline quartz are Pro- 


duced of rock crystal. 6 
e irradiated with y-reays of Co 0, 

g were carried out et room 
temperature. n of the investigesion of the 
tenperature gnfluence on the pehaviour of the defects the 
senuples were peated in the electric furnace (outside of the 
resonator). wlolten quartz which has been jrradiated with 
yo-rays and crystalline quarts jrradiated with y-res® and 

Card 1/5 neutrons wer quartz which had 


‘PERIODICAL: 


netic resonance absorption 


e gnvestigated. Ghe molten 
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Investigatior of Action of the Tonicing Radiation oF 57-1-19/30 
Quartz by the Method of Electron Paranagnetic Resonance 

not been jrradiated gave no signals of paramagnetic 
absorption. On the occasion of {rradiation the quartz 
pecame violet an¢ showe lines. These 
lines are called a and B signals according to their 
sequence an the nagnetic field. The paramagnetic sentres 
which give the «a and B signals are here called a and 6 
defects. The « signal showed no sign of saturation. 
Saturation of surred nithout change of the 


signal. Wieth and shape of the B gignal seen to be due to 
the anisotropy of the g-factor. The shape of the saturation 
curve of the p-signal weo analysed according %o the methods 
described in Ref, 13 and 14 and a value of the order of 
magnitude of 10° 7sek W a for the tine of the spin- 
-lattice-relaxation T,- The investigetion of the dependence 
of the concentration of the a and g-defects on the 
irradiation dose showed that tn the case of doses of an 
order of magnitude of 10° the defect concentration reaches 
saturation. In the first part of the curve the concentration 


of the B-defec* 43 vroportional to the square root of the 
ufficient accuracy of the 


jrradiation deae. Because of ins 
card 2/5 spectrometer the first section of the curve for the a-effect 
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Investigation of Action of the Ionizing Radiation on 57-1-19/30 
Quartz by the Hethod of Electron Paranegnetic Resonance 


ed. In accordance with ref. 7 and 6 

4t could be observed that on the occasion of the heating 

of the irradiated molten quartz UP to 300 and 400°C it 

turned from violet into blue. The heating was accompanied 

by changes in the spectrum of the paramagnetic absorption. 
4 when the g-signal disappears 


ltaneously. The dnitial cor- 


f tho u-defects {no about three times greater 
of jrradiated 

the intensity of the 

the behaviour of 


could not be record 


quartz into powder does not change 
a and p-signals.- It influences, however 
the P-signal on the occasion of 
grinding the temperature at which the p-defect disappears 


changes by 350°. The following was observed on the occasion 
of the inventigation of erystalline quartz: 


1) The monocrystat gave no sivnal,of paranagnetic absorption 


after jrradiation with y-rays (10Tréntger) > neither at 
room temperature nor at the temperature of Liquid nitrogen. 


2) At the seme jrradiation fine polyerystalline powder 
Card 3/5 gave a weak signal which a8 to its shape and position on 
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Investigation of Action of the Ioniziné Radiation on 57-1-19/30 
Quartz by the Method of Electron Paraneagnetic Resonance 


the spectrum was similar to the p-signal in molten quartz. 
In the case of great amplitudes of the radiation-frequency- 
-field this signal "gaturated" like the §-signal. 
3) After j{rradiation by means of a nuclear reactor (y-rays> 
neutrons) the monocrystal gave tne sane signal as in case 
2, it was only sonewhat more intense. Besides, some weak 
signals were observed in the range of g 2. The dependence 
of the conce«retion of the f-defects on the irradiation 
dose observed here, can pe explained by considering the 
finite number of traps and by taking into consideration 
that simultanesusly with the process of capturing of free 
electrons and holes through the traps also prosesses of 
recombination of free electrons with the captured holes 
end of the free noles with the captured electrons occur. 
It is presumed that paramagnetic absorption in irradiated 
quartz is due to the electrons and holes captured by the 
structural defects. & simple table is given on the basis 
of which the fundanental qualitative rules of the 
accunulation-kinetics of paranagnetic defects can be ex- 
plained. The behaviour of the a and f-defects on the 

Card 4/5 occasion of heating can equally be explained on the basis 
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Investigotion of Action of the Ionizing Rediation on 57-1-19/30 
quartz by the Method of Electron Paranagnetic R2sonance 


of this model. Tnere are 6 figures, and 14 references, 
1 of which is Slavic. 


‘ ASSOCIATION: reset ent for Chemical Physics AN USSR Moscow 
Institut khimicheskoy fiziki AN SSSR Moskva) 


“SUBMITTED: May 3, 1957 


AVAILABLE: Library of Oongress 
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” AUTHORS: Sognovy Orden. Toke Be Ves 20-118 -6-26/43 


Reaction Between Methyl Radicals Obtained According to the 


Method of Polanyityand Deuterium (Reaktsiys metil'nykh 


TITLE: 
; lyani, 8 deyteriyem) 


ae radikalov; poluchennykh po metodu Po 


PERIODICAL:  Doklady hkademii Nauk SSSR, 1958) Yol. 1185 
pp. 1142-1145 (USSR) 


Nr 6, 


ABSTRACT: First previous papers dealing with the same subject are 
shortly referred to. The authors produced the methyl radicals 
according to the mathod of Polanyi (Polyani ) according to the 
reaction CH,J + Na = CH, + Nad. The reaction passed in presence 


of molecular deuterium which was used as carrier gas for sodium 
vapors. The scheme of the experimental arrangement is 
{llustrated in 4 figure. The reaction container in which the 
jets of CH,J combine with those of deuteriup consisted of a 


quartz cylinder with a nozzle. In one series of experiments 


the inner surface of the reaction container was covered with 
Cara 1/4 sodium which was applied 


in form of drops or as reflecting 
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ee 20-118-6-26/43 
‘Reaction Between Methyl Radicals Obtained according to the Method 
of Polyani and Deuterium 


coating. The deuterium used for the experiments was produced 
electrolytically from D,0. The authors detected the composition 
of the methanes obtained in a pure quartz container in the 
temperature interval of from 20-4809C. Under these conditions 
mainly CH, and cH,D are obtained. The quantity of the semi- 


deuterized methanes is small and reaches the value 18-20% only 
in a small temperature interval near 200°C. The ratio CH, D/CHy 


4{ncreases in the 4nterval of from 20-100°C from 0,6 to 2, and 
remains constant in the case of further temperature rise. The 
deuterium content in the investigated methanes is considerably 
changed in the case of a deposit of metallic sodiua on the 
surface of the container. Here the connection between the 
portion of the different deuterized methanes and the temperature 
depends on the kind of applying of sodium to the surface. In 
coverning the container surface with a reflecting sodium the 
Card 2/4 percentage of to a great extent deuterizea methanes (CD,, cD,H 
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“Reaction Between Methyl Radicals Obtained According to the wot hoo 


and CDH.) is at room temperature by 5 to g times greater than 
jn a pure quartz container. In the case of a temperature rise 
the percentage of the to a great extent deuterized methanes 
decreases. In the case of sodiun drops the surface reaction 
is insignificant and its port.on of the volume of the methane 
produced amounts to totelly only 1/5. Here the methanes 
: obtained from the radicals CH contain much more deuterium 
-peflecting coating sodium. The maxinun 
of the deuterization at 70-80°C 4s striking. At higher 
“temperatures CH, and cH,D 
of sodium drops the light methane is not exchanged with Dy a8 
4t is the case 4n the case of existence of a reflecting 


predominate again. In the case 


sp to take place with participation 


CH,D and CD,- 
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There are 3 figures and 8 references, 3 of which are Soviet. 


ASSOCIATION: Kafedra khimicheskoy kinetiki Moskovskogo gosudarstvennogo 
universiteta im, M. ¥. Lomonosova 
(Chair; of Chemical Kineticb,. Moscow: State University 
imeni’'M. V. Lomonosov 
Institut khimichesxoy fiziki Akademii nauk SSSR 
(Institute of Chemical Physics, 4S USSR) 


' PRESENTED: July 26, 1957, by N. N. Semenov, Member, Academy of Sciences 
of USSR 


SDIBMITTED: July 19, 1957 
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AUTHORS: Chernyak, N. Ya-, Bubnovs He thes suv /20-120-2-34/63 


Yoyevodskiys V. Ve, Polak, L, Se, Tavetkov, Yu. D. 


The Fornation of Free Redicals and of Atons in the Radiolysis 
of Hydrocarbons at a Temperature of 77 (Ob obrazovanii svobod- 
nykh radikalov i atomov pri radiolize uglevodorodov pri tempera- 


ture 77°K) 


PERIODICAL: Doklady Akademii nauk SSSR, 1959s Vol. 120, Ur 25 
pp- 346 - 348 (USSR) 


de in publications to free radicals forned 
during the action of jonizing radiation, as py X-rays, Yo 
radiation, fast electrons etc. This is caused by 4 rupture of 

c - C and of C - H bindings. When fluid hydrocarbons are 
radio1ysed, the 1ife of the free radicals is very short. The 
main products of radiolysis, apart from Liquid products with 
one or two conjugeted double bindings, are He and C1 4Bso° The 
sidered to be & dimer of the heptyl 

nortly 

ted; hexane, 


TITLE: 


ABSTRACT: - _Referenc. 3 are ma 


latter compound is con 
radical. The nethnod of determining the radical is & 


cara 1/3 described. The following hydrocarbons were investis:. 
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heptane, octane, dodecane, cetane, isooctane, cyclohexane, 
benzene and toluene. In all cases intensive signals of para- 
magnetic electron resonance with a g-factor of w 2,0 are 
observed. In paraffin-type hydrocarbons and in cyclohexane a 
hyperfine structure was very clearly observed. According to 

the attached photographs the hyporfine structure is considerably 
changed if the structural properties of the initial molecule 
change. Another peculiarity of the spectra pf puranagnetic 
electron resonance of the hydrocarbons which are 4drradiuted in 
a frozen state is the existence of considerable concentrations 
of hydrogen atoms. This is also indicated by two narrow signals 
which are located symmetrically at a distance of about 250 
Oersted (Ersted) from the signals of the alkyl radical, The 
hydrogen atoms probably do not become stabilized in the voluse 
of the frozen hydrocarbons but on the internal surface of the 
quartz ampoule. In a table the quantitative measurements per- 
formed on the basis of the example of heptane concerning the 
concentration of the free radicals with a dose of~ 107r are 
compared with the data of the chemical analysis of a sganple 
jrradiated under absolutely identical conditions. The results 
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obtained by both measurements agree in a satisfactory manner. 
There are 2 figures, 1 table, and 4 references, 2 of which are 
Sovict, 

ASSOCIATION: Institut nefti AN SSSR (Petroleum Institute, AS USSR) Institut 
khimicheskoy fiziki, AN SSSR (Institute of Chemical Physics 


AS USSR) 
SUBMITTED: January 11, 1958 
1. Hycvocerbhonn--Tenperaiure fectors 2. Free radicals 


-~Production 3. Atoms--~Production 4, Eydrccarlons 
Test results 


Card 3/3 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001861110018-4" 


Su gS ERIE ATI WTO EE 
pease 


Ff 


AUTHORS : 


’ PITLE: 


PERIODICAL: 


ABSTRACT ¢ 


cara 1/3 


APPROVED FOR RELEASE: 08/09/2001 


"APPROVED FOR RELEASE: 08/09/2001 


PPE TA ELTES ap DAR ee 


CIA-RDP86-00513R001861110018-4 


gov /20-122-2-27/42 
Mikhomirova, H. ft., Lukin, Bp. Ve, Razuaovay Le Les 


Voyevodsklys Ve. Vey Corresponding Member, Acadeny of Sciances, 


iv) 


Using Electron Paramagnetic Resonance and Roentgenography in 
Studying the Structure of the Carbonization Products Obtained 
From Caerbon-Containing Substances . 

(Iszledovaniye atreyeniya produktov karbonizataii 
uglerodsoderzhashchikh veshchestv netodon clektronnogo para- 
magnitnogo rezonansa i rentgenografiyey ) 


Doklady Akademii nauk SS5R, 1958, Yol 122, Nr 2, PP 264-266 
(ussR) 


The method of paramagnetic electron resonance pernite in- 
mediate detection of free radicals in the investigated aysten 
and a measurement of their concentration. In order 0 find 
the possibilities which are given by the investigation of 
the structure of carbonized substances by the ; 

nethod of paramagnetic electron resonance (and simultaneous~ 
ly by radiography)» the authors investigated the structural 
variations caused py the carbonization of polyvinyl chloride 
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Using Electron Paramagnetic Resonance and Roentgenography 4n Studying the 
Structure of the Carbonization Products Obtained From Carbon-Containing 


Substances 


and polyvinylidenechloride. The carbonization was carried 

out in an inert atmosphere in the temperature interval of 
350-700°C. The signalaf the electron paramagnetic resonance 
(which indicates the existence of free radicals) appears in 
the first stages of the carbonization of polyyinyl chloride 
and polyvinylidenechloride (beginning with 350 ). A diagram 
shows the variation of the signal width for the 2 inveatigat- 
ed substances as a function of the carbonization temperature. 
A relatively wide line (7 Gauss) in polyvinyl chloride is 

an argument in favor of an essential influence of the hyper- 
fine splitting up on hydrogen nuclei. Such great widths are 
characteristic of some natural coals. In the case of poly- 
vinylidenechloride (especially in the jnitial stages of 
carbonization) the line of paranagnetic electron resonance 

is by far narrower than that of the product of the carboni- 
zation of polyvinyl chloride. According to radioggaphic data, 
an increase of the calcination teuperature to 450 only 
slightly changes the character of the products of the carboni- 


Card 2/3 zation of polyvinyl chloride. Other results are then discussed. 


APPROVED FOR RELEASE: 08/09/2001 


CIA-RDP86-00513R001861110018-4" 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001861110018-4 


SOV/20-122-2-27/42 


Using Electron Paramagnetic Resonance and Roentgenography in Studying the 
n Products Obtained From Carbon-Containing 


Structure of the Carbonizatio 
Substances : 


According to these results, the appearing of a wide signal 


ig connected with the existence of free valences near the 
individual carbon nets or blocks in which conduction elec- 


trons appear. There are 2 figures. 


SUBMITTED: June 28, 1958 
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g0V/20-122-6-27/49 
Tevetkov, Iu. De, Bubnov, Ne Ne, Hakultokiy; He Avy 
Lazurkin, Yu. S., Yoyevodskiy, ¥- V., Corresponding Member, 
AS USSR ee el 


The Investigation of the Spectra of the Electrm Paranagnetic 
Resonance of Some Polymers Which Were Irradiated at 17 
(Issledovaniye spektrov @epere nekotorykh polimerov, obluchennykh 
pri 77 X) 


eg Akademii nauk SSSR, 1958, Vol 122, tr 6, pp 1053-1056 
USSR 


The athors carried out the above investigation for the pur~ 
pose of solving several problems connected with the structure 
and chemical behavior of organic radicals in the solid phase 
as well as with the mechanism of chenical transformations 

in solid organic bodies under the influence of ionizing radia~ 
tion. Polyethylene, polyvinyl chloride, "Teflon" (polyethylere 
tetrafluoride), polydimethyl siloxane, polyisobutylene; poly- 
methyl methacrylate and natural rubber were investigated. Car 
rying out of the experinents is described in short. At TT kK 

a very intensive signal of paramagnetic electron resonance 
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The Investigation of the Spectra of the glectrm Paranamnetic Regonance of 


Some Polymers Which Were Irradiated at 77°K 


with a g-factor near 2.0036 was observed in all samples. After 
ntnaning” of the sanple down to room temperature the signal 
was in all cases found to change. In some cases, the signal 
vanished completely as & result of "thawing" (polyigobutylene; 
polydime thy] siloxane, natural rubber). In the case of otner 
materials the character of the signal and its fine atructure 


the following result: The character of the spectra obtained 
by investigating not "thawed" sanples can pe fully explained 
by the ogsumption that the predominant primary chemical act 
in irradiation is the stripping of one of the C-H ponds in 
the nain chain (or in the absonce of a aain chain the strip: 
ping of a C-H pond in & lateral chain). The spectrum of 
paramagnetic electron regonansce recorded at 77 K consists cf 

6 components. The even number of the spectrum in this as well 
as in other cases is connected with the formation of the radi- 
cal n~Chy~Cl-CH . The authors then discuss several details; 


especially such as concern the investigation of Teflon. Py 
card 2/3 she irradiation of Teflon at low temperatures it js possible 
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The Investigation of she Spectra of the Electron Paramagnetic Resonance of 
Some Polymera Which Were Irradiated at 77 &% 


ASSOCIATION: 


SUBMITTED: 
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to obtain materials with fully satisfactory mechanical 
properties. These substances contain a large quantity 
(~0.1 %) of free radicals. There are 2 figures and 7 ref- 
erences, 4 of which are Soviet. 


Institut khimichesakoy fiziki Akademii nauk SSSR 
rr a for Chemical Physics of the Academy of Sciences, 
USSR 


July 24, 1958 
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5(1,3) Sov /20-123-2-23/ 5° 
AUTHORS: Moiseyev, V- De» Lyadova, Yu. I., Vedeneyev, vy. I., Heyman, 
M. Bey Yoyevodskiy, Vo Vis Sorreapentins Member, AS USSR 


TITLE: Ways of the Formation of Propylene and Ethylene in Isobutylene 
Cracking (Puti obrazovaniya propiiens 4 etilena pri krekinge 
jzobutiiena) 


> pRRIODICAL: ea cademii nauk SSSR, 1958) Vol 123, Nr 25 PP 242-294 


ABSTRACT: As is known, Up to 50% of the initiel substance in thermal iso- 
putylene decomposition are transformed into Liquids (olefins, 
avomat.c compounds) - Apparently the polymerization or the 

initial oletin rorms the rirst stage ot the liquid formation, 
with dimeric and trimeric olefin peing formed. The latter them- 
‘gelves are capable of peing transformed in various ways with 
the’ final result peing liquid cracking products. The ratio 
between carbon and hydrogen in these products is about 1 (Retr 2); 
whereas it is 2 in isobutylene. From this may be supposed that 
hydrogen and methane are separated in the formation ot the 
’ liquids; in principle, also heavier cracking g28e8 with 2 and 
Card 1/4 ‘3 oarbon atoms each in the molecule can be formed. The problem 
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concerning the type and amount of the gases escaping from the 
Yiquids or in their formation is not investigated at all. 
Propylene “is one of the main products of isobutylene cracking. 
If'i¢ were formed trom isobutyleng only, its formation veloc- 
ity would décrease with the exhaustion of the isobutylene. It 
pfopyléne “is, however, rormed rrom the ‘liquid or from any other 
intermediate product of low stability (not trom radicals), its 
formation velocity in the beginning et the reaction must be 
equal to zero, and then increase according tq the law of suc- 
cessive reactions. If both’ Ways. ot the tormation ot propylene 
aré gorrect the two piétiras must agree. This was the case in 
the present experiments. The change of the formation velocity of 
propylene. was investigated by the isotopic kinetic method (Ret 
3). .Ye. D...Fedorov took part in the synthesis of the marked 


propylene (with 4 on the hydroxyl group). This propylene 

(15. torr) was'subjected together with isobutylene (265 torr) 

to. a,.cracking in vacuum.at.542° ~ -The..course ot the specitic 
activity x and of the CHE concentrations are given in rigure 1. 


Figure 2 gives the formation velocity or propylene Wy: In the 
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beginning. of .the reactions. 


sov/20-123-2-23/50 
ylene in Isobutylene Cracking 


this value W, is not equal to zero; 


it increases during the first 10-12 minutes, i-e- to about 


20% isobutylene. transformation. 


This w, increase tends to show 


-that a considerable propylene amount in isobutylene cracking is 


not’ formed from ipobutylene 


‘ ebviously 


but from any intermediate products 
from liquids. As may be seen trom 


‘tion velocity of propylene passes a maximun 
within the range of 10-14 minutes and then decreases. 
it to be premature to draw any conclusions. 
activity determined in some experiments besides 


The 


‘tHe specific activity of propylene is given in tigure 3. As 


_ td show that only 
Also ethylene can 
or from liquids. 


ig not possible to make a decision as to the 
“The fact that propylene is formed from liquids 

the possibility of the ethylene formation from the 
3 figures and 4 references, 


prevailing: 
tends to show 
latter. There are 
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that of propylene, this tends 


part of the ethylene is formed trom propylene. 


2 of which are 
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Soviet. 
ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of * 
Chémical Physics,AS USSR) 
SUBMITTED: July 28, 1958 
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AUTID DRS: Molin, Yu. N., Koritskiy, A. T., Buben, N. Yae: Yoyevodstiy, VV 


Corresponding Menber, Acadeny of Sciences, USSR 
TITLE: The Investigation of Free Radicals Formed in Solid fodies in 
the Process of Irradiation by Fast Electrons (Issleldovaniye 
svobodnykh radikalov, obrazuyushchikhsya Vv tverdykh telakh 
vy protsesse oblucheniya pystryni elektronani) ' 


PERIODICAL: {aeany Akademii nauk SSSR, 1958; Vol 123, Nr 5, PP 882-883 
USSR 


ABSTRACT: Te authors endeavored to detect radicals of short lifertimes 
in solid bodies formed by fast electrons. The present paper 
gives data concerning radicals of life-tines of some ninutes. 
The authors constructed an apparatus for thd immediate re- 
cording of the spectrum of the paranagnet.é electron resonance 
during the irradiation of the investigated specimen. Prepara~ 
tion of the samples is discussed in short. The experinents 
were carried out at room temperature. The authors observed a 
signal of paramagnetic electren resonance during the irradia- 
tion of tne specimen and after the interruption of the irradia- 
--* tion. More than 20 various substances were investigated, 
Card 1/3 namely polyners (polyethylene, nylon, caprone, polymethyl 
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metacrylate, teflon, and varicua specinens of rubber), solid 
organic acids and their salts (oxalic acid and their salta, 
succinic acid and their sodium sult. stearic acid and citric 
acid), aromatic compounds (nashthalene. @-naphthol, f-naphthol, 
benzoyl peroxide, metol). In all the investigated samples, 
the concentration of the radicals reached saturation at doses 
of some dozens of mezarad. In the case cf tha majority of the 
investigated substances, the produced radicals wore rather 
stuble, their life-time amounted te sone hours(in some cases 
algo to longer periods). Some details ure siven in short. 
During tho irradiation of polyothylana, the authora could re- 
cord the radical “CHS -CH-CH,« which is not stable at room 


temperature. the spectrum of this radical is shown in a fig- 
ure. According to measurements at temperatures below roon 
temperature, the rate of converaion of the primary radical 
into the second one decreases with a decrease of temperature. 
There are 1 figure and 1 Soviet reference. 
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Ce of Chemical Physics o. the Academy of Sciences, 
USSR 


SUBMITTED: August 11, 1958 
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AUTHORS 5 Chernyak, H- Ya., Bubnoy, N.N., Polyak, LoS, TEVEtkOY, Yu. D. and 


TITIS: On Cortain Regularities in the Electron Paramagnetic Rosonsnce Spectra 
of Alkyl Radicals (0 nekotorykh yakonomernostyakh V spektrakh 
elektronnogo parama gnitnoge reronanss alkil'tnykh radikalov) 


PERLOVICALs Optika 4 Spektroskoply§, 1959, Vol 6, 'r 4, pp 564-565 (USSR) 

ABSTRACT: in the study of tne electron paramagnetic resonance (o-p-r-) spectre 
of radicals formed on yrirrediation or frozen hydrocarbons (at 77°K), it 
was found that the hyperfine structure (h-f-8-) varies with the position 
of the hydrocarbon 4n its homologous series. Fig i shows the spectra 
of radicals of normal paraffin hydrocarbons froa Cy He3 %0 Cy g33 
obtained under conditions described earlier (Ref 1)- Tne samples were 
of 97-98% parity> Fig 1 shows that h.f.8- of the sven (Cy2Fe5> ©3 48295 
Ci gH33) and odd (C,1H23> Cy 3H27> Cy 531) hydrocarbons differ 
considerably. 12 odd hydrocarbons the n-f.8. 18 well resolved and the 
4{ntensities of the central components differ only slightly from ons 
another. In even hydrocarbons tne resolution 4s much poorer and the 
intensity distribution is close to binomial. In paraffin hydrocarbons 


card 1/3 fran n-Cs to n-Cy9 the spectra are more complex and more ai 
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SOV/51-6-4-26/29 
On Certain Regularities in tne Zlectron Paranagnetic Resonance Spectra of alkyl 
Radicals 


one another. ‘two of thea are shown in Fig 2, where curves 1 and 2 
represent the e.p-r. spectra of GgHygand CoHy 5 respectively. the spectra 
of radicale of cyclic nydrocarbons (with five or six C atoms, shown 

in Fig 3) are in many respects similar to the corresponding spectra 

of the odd and even tems of the series C,,)-C),- ‘the simplest spectrum 
is that of cyclo-Cg. the hyperfine splitting and eanponent intensities 
may be explained by assuming that the spectrum is & triplet (with 

37 cerstod splitting and 1:2:1 ratio of intensities of the compononts ) 
and each components of the triplet is split into txo lines (20 cersted 
separation). Such a spectrum occurs in the radical cyclo-C¢Hj}- 
Following Ingram (Ref 3) it is essumed here that of four hydrogen 

atoms in the A-vosition, the free valence, only two take part in the 
hyperfine splitting. This proauces & triplet. . Interaction with 4 
hydrogen atom in the g@-position produces tr.« doublet splitting of each 
triplet component. In the cass of cyclo-Cslig the molecule is almost 
planar and both nydrogon atoms of tne @-groups CH, in the radical should 
be equivalent with respect to free valance and the number of hef.s. 
components should increase. Tne spectra shown in Fig 3 confirm these 
deductions. The authors conclude by pointing out that tho o.p.r. spectra 
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24(7), 2102) gov/al-6-4-27/29 
AU THORS : Bubnov, Nee» Voyavodskiy, Vive, Polyak, LS- and Tsvetkov, Yu. D- 
TITLS: Electron paramagnetic Resonance Spectrum of Hydrogen Atoms Stabilized 
on Solid Surfaces (0 spextrakh elektronnogo parame gnitnoge rezonansa 
atomov vodorods, stabi lizirovannykh na tverdykh poverkhnos tyakh) 
PeRLODICAL + optike i Spektroskoplyer 1959, Vol 6, Hr %, PP 565-566 (USSR) 
-jrradiation of 


2) that H atoms, formed on 


other compounds, c#n be statilized on various 


ABSTRACT: It was reported (Refs 1, 
frozen nydrocarbons and 
surfaces. tne present paper reports sti 
nature of the statilizing surface on the ma 

of the electron paramagnetic resonance (e.p-r-) Spec 
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the width of th yhe H atoms 
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Blectron paramagnetic Resonance Spectrua of Hydrogen Atoas Stabilized on Solid 


Surfaces 


SUBMITTED: 
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quartz it is close to 0.8 oersted (curve 1 in 4 figure on p 566), on 
silica gol it is near 2.4 oersted (curve 2) and on molybdenwa glass it 
is 4.5 oersted (curve 3). Since the hyperfine splitting in the e.D-T- 
spectra of H atoms stabilized on various surfaces is close to the 
hyperfine splitting of free atoms, the binding of H atoms to these 
surfaces does not alter greatly the spin density of the unpaired olectron 
in hydrogen. On the other hand, dependence of the width of the hydrogen 
doublet components on the nature of the stabilizing surface indicates 
that there is 4 definite interaction between the unpaired electron and 
the surface. In view of this the authors suggest further studies of tne 
nature of binding of H atoms to solid surfaces. ‘This is an abridged 
translation. there is 1 figure and 4 references, 2 of which are Soviet 
and 2 English. 


August 29, 1958 
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esonance Studies of Free Radicals Formed by 


Blectron peramagnotic R 
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TITLE: 
Irradiation with Fast Blectrons (Issiledovaniye 
paramagni gAoge rezonans& svobodnykh radikalov, obraruyashchikhsys ¥ 
protsess£6 oblucheniy@ pystrymi elektronamt ) 
paRTODICALsOptske 4 spektroskopiya, 1959, vol 6, Nr 6, pp 606-607 (USSR) 


ABSTRACTs AD électron paramagnetic res ona.ace (e.per-) spectrometer with high- 
erequency modulation of magnetic field working at 9400 Mc/s was used 
to measure the effec t-electron srradietion in pita. The 


samplet jrradiated were ke om -180 to +190°C and 


the radiation dose reached 106 107 rad/sec- 
organic acids and their 


radicals produced in various polymers , solid 

salts and in some aromatic compounds Were found to be stable (their 
Liftime was of the order of several hours and sometimes longer) - 

low temperatures e.per. resonance showed the presence of atomic nydrogen ° 
4n srradiated aqueous solutions of sulphuric acids and some of 4ts salts- 
Irradiation at low temperatures and subsequent warming UP produced changes 
card uf ° jn the 6-PpeFe spectra which could be either reversible (caprone) or 
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SOV/51-6-6-18/34 
Blectron Paremagnetia Resonance Studies of Free Radicals Formed by Irradiation with 
Fast Zlactrons 


irreversible (dicarboxylic acids, polyformaldehyde) - Such studios were | 
made on radicale produced by electron irradiation in oxalic acid, 
polyethylene and paraffin. In omlic acid the o-p.r- eignal ia 6 single 
line whose width is due to 4nteraction between 4n unpaired electron and 
magnetic moments of protous. The observed e.p.r. spectrum of oxalic 
acid 18 not related to the prosaice of water of crystallization bat it 
4g due to radicals of the ‘type 
~c& 
n-0€ ae 

formed by removal of the hydrogen atom from the carboryl group. EB-p-r- 
studies showed that radicals formed ty electron irradjation of oxalic 
acid had disappeared at the rate given by dn/dt = -Kn (et 26°C 

K = 1072 om™/sec)- The presence of water of crystallization affects 
strongly the rate of disappearance of these radicals: tho value of 

K in anhydrous acid is higher than in the hydrated compound. Irradiation 
of polyethylene at room temperature produces CHo--CH--CE2 radicals wnich 
are etable at low temperatures. Gysuges in the e.p-r. spectrom of 
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irratiated polyethylene show that the initially produced radical 
transforms into @ secondary radical which is more stable; the rate of 
thie conversion docreates with decrease of teaporaturo. The O.p-r. 
spectrum of paraffin showed that the original radical is the same as 
that in polyethylene, i.e. it is due to removal of the hydrogen atan 
from one of the methylene groups, but the lifetimes of the original 
radicals in polyethylene and in praffin ore different. There are 

3 Soviet references. 
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Photoini tiation of Propane Oxidation in the Presence sov/76~33-6-26/44 
of Ammonia and Hydrogen Sulphide 


must be assumed that at @ (P) of (7) or (II) in the 

presence of a mixture of propane III) and oxygen (Iv), the 

resulting 4norganic radicals will form propyl redicals with 
the molecules of (111), thus initiating the (III)-oxidation. 
The latter has already been observed (Refs 16, 17), the node 
of origin of the formed asetone could not be clarified. The 
present experiments were sarried out in 6 vacuum device (Fig 
which was equipped with 2 quartz larps PRK-2. The reaction 
products were frozen out by liquid nitrogen. The experiments 
lea to the following statements: Isopropylhydroperoxide Vv); 
acetaldehyde and formaldehyde form at 200-220°C as main 
products of the photochemical propane oxidation. The (RI) 
with (I) gives at 220°C & yield of reaction products of 
+ 5 per decomposed (z)-molecule, which is considered as 
& cenfirmation of the chain mechanism in the process. The 
present results as zell as those obtained by A. B. Nalbandyan 
et al permit the assumption that the propane oxidation, 
photoinitiated with mercury (Refs 4-3), ammonia or hydrogen 
sulphide, proceeds accoriing to the same chain mechanisn, 

Card 2/3 independent of the type of initiator. The acetone which - 88 
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mentioned. above - 4s observed in static experiments, is 
produced by the decay of (v). There are 5 figures; 1 table, 
and 23 references, 7 of which are Soviet. 


Akademiya nauk SSSR, Institst khimicheskey fiziki Moskva 
(Academy of Sciences of the USSR, Institute of Chemical 
Physics Moacor) 


November 27, 1957 
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AUTHORS: Poltorak, V- A, Leytiss Le {aes gov /16-33-10-24/45 
‘ Voyevodskiy; vy. V. 
i Sosa semcentees site 
TITLE: On the Part Played by the Surface in Thermal Propane Decomposi- | 
tion 
PERIODICAL: ghurnal fizicheskoy khimii, 1959 Yol 33, Nr 10, PP 2259 - 2263 
(UssR) 
ABSTRACT: The fact that thermal decomposition ie never completely inhibit- 


Card 1/3 


ed by various inhibitors 16 agoribed by Hinshelwood (Ref 1) to 
the two parallel mechanisms of decomposition, namely, the chain 
mechanism (inhibited by the inhibitor) and the molecular mech~ 
nism (which is not {nhibited at all). This assumption is, how~ 
ever, 4rreconoilable with expeximental results obtained from the 
cracking of hydrocarbons in the presence of deuterium-besring 
molecules. Hinshelwood eti/al. (Ref 9) found that the rate of 
thermal decomposition of z-nethyl pentane Was independent of a 
variation in the ratio S:¥ (S = surface of the reaction vessel, 
y= its volume)» Rice and Herzfeld (Ref 40) have, howevers shown 
that the absence of any dependence of the reaction rate on the 
ratio 8:V¥ is not indicative of the homogeneity of a ohain forma- 
tion oF destruction. Since the hypothesis of a homogeneous 
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On the Part Played by the Surface in Thermal Propane s0V/76-33~10-24/45 
Decomposition 


mechaniam of chain formation or destruction could not explain 
experimental observations, VY. Vo Yoyevodekiy and V. A. Poltorak 
(Ref 11) assumed that the formation and destruction of the 
chains be heterogeneous processes and the observations are to be 
attributed to variations in the surface of the reaction vessel. 
Consequently, they suggested a definite course of this processe 
In order to check this hypothesis, the authors investigated 
syatematically the influence exerted by the ratio S:V on the 
kinetics of propane crackinge Further, they examined the pos-~ 
sibility of intoxicating or activating the vessel surface. The 
reaction rate was determined from the pressure rise (measured 
by means of a diaphragm gauge) at a propane pressure of 25 torr 
and a temperature of 610 C. For this purpose, they used a quarts 
tube with and without content (twelve~fold variation of the 8:7 
value} When the S:¥ value waa 4noreased by twelve times, the 
reaotion rate dropped to oneeofourtho Experimental pretreatment 
of the vessel surface with various salt solutions indicated that 
an Mg (C104). solution increases the reaction rate (Fig 4)e« In- 


toxication of the reaction vessel by pretreatment with a mixture 
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05826 
On the Part Flayed by the Surface in Thermal: Propane 80V/76-33-10-24/45 
Decomposition ; 
of NO + H.S indicates that at the beginning the reaction pro- 


, 2 
ceeds like an inhibited reaction, is then accelerated and 

finally passes through a maximun (Fig 3). In order to explain 
the problem as to whether the afore-mentioned hypothesis is 
correct, or whether the influence exerted by the surface of the 
reaction vessel upon the thermal decomposition should be ex~ 
plained in another way, further investigations are needed. There 
are 4 figures and 12 references, 4 of which are Soviet. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet im, M. ¥. Lomonosova 
(Moscow State University imeni M. V. Lomonosov) 


. SUBMITTED: March 25, 1958 
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TITLE: Radiospectroscopy and the Problems of Modern 


Theoretical Chemistry (Ragiospektroskopiya 4 
problemy sovremennoy teoraticheskoy khimii) 


PERIODICAL: Uspekhi fizicheskikh nauk, 1959» Vol 68, Nr 1; 
a pp 31-49 (USSR) 


ABSTRACT s This article is an elaborated reproduction of a lecture held 
by the authors at the 12th All-Union Conference on ; 
Spectroscopy (November 1958, Moscow). It gives & survey of 
the investigations carried out in the USSR in the field of 
radiospectroscopy 48 well as of the most important pertinent 
. methods and results of investigations. Radiospectroscopic 
ws investigation may be applied to the following problems: 
investigation of the mechanism of chemical radical- and chain 
reactions, polymerization, rapid reactions proceeding in 
liquids within less than millionthe of seconds (ion interaction, 
charge exchange between ions, isotope exchange) processes 
taking place in living tissue, particularly fermentative 
catalysias investigation of the atructure of various materials 
Card 1/3 and polymers under the action of temperature, ionizing 
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radiation, and mechanical destruction of the chemical 
structure as well as the {investigation of the effect 
exercised by ionizing radiation on piological matter. In 
addition, there are problens of remote action in chemical 
reactions, in heterogeneous catalysis and biochemical 
processes, explanation of the mechanism of a number of 
important processes, for instance, photosynthesis of organic 
matter from carbonic acid and water, muscular contraction, 
reflexibility of the nerves, further, problems of low- 
-temperature chemistry in connection with the possibility 

of producing and using especially active particles which 

are able to carry out chemical reactions at very low 
temperatures. The most important and most carefully developed 
method of investigation is that of paramagnetic electron 
resonance (this phenomenon was discovered by Ye. K. zavoyskiy 
in 19443 the first theory was established by Ya. A. Frenkel' 
(Refs 1, 2) ). The methods of investigation based on the 
phenomenon 4&8 well as the phenomenon itself, and numerous 
investigations and results are mentioned and discussed. The 
major part of the data referred to was published in Western 
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articles. The authors then discuss the method ef nuclear 
magnetic resenance which in principle does not differ from 
the former. A more detailed descriptien is given ef line 
widths of solid compounds and some liquids as well as their 
variation during phase transitions, further, investigations 
ef the line spectrum ef magnetic resonance. Another method 
is that of nuclear quadrupole resonance, which is only teuched. 
Finally, reference is made to microwave spectroscopy 

in gases which is applied to investigations of chemical 
reactions in the gas phase, especially of reactions of 
negligible quantities of active free radicals. Some 
possibilities are discussed in short. There are 5 figures 
and 48 references, 20 of which are Soviet. 
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TITLE: Investigation by the Yethod of Paramagnetic Electron Resonance 
> of Free Radicals Formed During Irradiation of Oxalic Acid 


(Issledovaniye metodom elektronnogo paramagnitnogo rezonansa 
svobodnykh radikalov, obrazuyushchikhsya pri obluchenii 
shchavelevoy kisloty) 


PERIODICAL: ere deademii nauk SSSR, 1959, Vol 124, Nr 1, pp 127-128 
USSR . 


ABSTRACT: The procedure developed by the authors for the purpose of 
observing free radicals by the method of paramagnetic elestron 

resonance in connection with the action of fast électrons on 
matter also permits the investigation of the creation and 
annihilation of radicals jn solids. The present paper contains 
preliminary date concering the properties of radicals formed by 
the irradiation of oxalic acid with 1.6 Mev electrons. The 
signal of paramagnetic absorption in oxalic acid consists of a 
single line having 6 width of about 4.5 Oe. The corresponding 

Card 14 g-factor is similar to that of diphenyl-pisryl hydrazyl (2.0036): 


A . 
PPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001861110018-4" 


"APPROVED FOR RELEASE: 08/09/2001 
EO) VISES Pe ey SS ase Rs 2 


CIA-RDP86-00513R001861110018-4 


apo 
SEZTE 


he eet 


"Investigation by the Method of Paramagnetic Electron S0V/20-124-1~35/69 
Resonance of Free Radicals Formed During Irradiation of Oxalic Acid 


2 After irradiation has been discontinued, signal intensity 
decreases at a rate that depends on temperature. A diagran 
shows one of the curves for the variation of redical concentretim, 
wnich was plotted at room temperature. In the temperature 
interval of +10° to +40° the recombination of radicals is 


described by the equation dn/at = -kn*, where n denotes the 
concentration of the radical and k a temperature-dependent 


constant. At +25° the value k © 9.107-"om?/seo was found by 
employing the usual methods. According to the quadratic law 

of recombination it would be expected that, at constant 
temperature, the steady concentration of radicals after 
saturation is proportional to the square root of the efficiency 
per dose of irradiation. A table contains data on the dependence 
of the steady concentration of the radical on the density of 
the electron 2lux. Accumulation of radicals is, however, not 
described by a simple kinetio equation 


dn/at = w, -kn?, but it is of complicated character. For the 
Card 2/% purpose of determining the nature of the radical in oxalic 
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acid, the authors compared the spectre of the paramagnetic 
resonance of irradiated oxalic acid, succinio acid, and 


stearic acid as well as 0 


f some of their salts. The following 


was found: also in the rather complicated spectra of succinic 
acid and stearic acid signals of paramegnetic resonance occur 


which are analogous to th 
speotra of the salts, sud 


e signal in oxalic acid. In the 
h signals are either of only weak 


intensity or they lack entirely. The experimentally determined 
law of quadratic recombination ip indicative of the fact that 


the radicals are destroye 


d by the interaction of two radicals. 


Bither the diffusion of a radical in matter by the transition 


of a hydrogen atom from t 
or dislocation of a free 
conjugate hydrogen ponds 
mechanisms, Further inves 


he neighboring molecule to the radical, 
electron according to the system of 
may be considered as possible 
tigations are necessary for the 


purpose of determining the true mechanism. There are 2 figures, 


1 table, and 2 Soviet refe 


rences. 
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